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_ Abstract ‘
L SN

Subjects, differing in imagery ability, learned a list of paired associates

with the presence of a verbal context related to the stimulus item, with a

pictorial context telated to the. stimulus item, or without the presence of any

cc;ntext. 'Following testing for recall, the subjects were required to learn one
of two transfer lis_ts. Both lists were cowprised ;>£ ’the zciginal responses and new
stimuli. 1In one list the new items were conceptually' related to the original

. learning contexts, wherzas in the other list they were not. The results support;.ec‘l
the hypothesis that high~-imagers would recall more words than low-imagers during
acquisition, and that this effect wouid be most apparent when the learning conéxt
was piét:or:l.al. In addition, high-imagers were superior to low~-imdgers in
transfering both verbal and pictorial contextual 1n£omation to related and
unrelated ingtances., These findings implied that imagery ability is a strong

}

determinant of ability to -learn and transfer contextual information presented in

verbal or pictorial modalities. .




The past decade has witnessed a renewed emphasis in the study of imagery. .
Not since the turn of the century during the heyd‘ay of introspective research
has the interest in this construct been so visible (Palermo, 1970), For the most
part, contemporary studies of imagery have eit.:her man{b;ﬁt'ed stimulus attributes
in order to facilitate or inhibit imagery arousal (e.g., Paivio, 1969), or
eq:loyed specific 1nstructions designed to induce imaginal processes while
encoding stimulus material (e.g., Bower, 1971). The metgent theoretical concega
have centered on such questions as why pictures are remembered more easily than
_words (Paivio, 1969), and whether ver.;bal and Tonverbal toding involve interzone
nected or mostly independent systems (Paivio, 1974; fylyshyn, 1973). A related
issue, which has received relatively little attention by reaearchers, concerns

the implications ‘of individual abilities (or ptedispositiona) for using imagery

in t:ranafomational processes, The aptitude by treatment interaction (ATT)

framework, as proposed by Cronbach (1957; 1975) and others (see Berliner & Cahen,.
1973), strongly supports this type of investigative approach,' and emphasizes its
po_tent:lal for promoting an increased understanding of the basic processes under-
lying human 1;aarn:lng.

The prasent investigation was designed to iuvestigat; the conditions under
which individuals who differ in imagery abilities acquire and transfer concepts
that are incidentally expressed by verbal or pictorial contextual cues. It had -
been shown in an earlier investigation (Di Vesta & Ross, 1970) that the related-
ness or me;mingfulnaac of a verbal context has clear gffects upon the learning
and transfer of paired-associates. Specifically, it was found that a related
context, i.e., one which is similar in meaning or categorically relatable to the
stimulus side of the pair, elicits cénceptuauz_ing tendencies in the learner

that interfere with specific item learning, but facilitate conceptual transfer,
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The present study extended the earlier one (DL Vesta & Ross, 1970) by
.treating context as a factor that differentially affects the perception and
retention of stimuli, depending upon the form (modality) of the context and also
upon the experiential history of the individual, Taken by itself, a stimulus
will be subjectively encoded in terms of the learner's prior experiences. The
nore mbiguous a st!mulus, the nore likely will be the tendency to attend to
non-focal (contextual) cues in an active attempt to provide structure and neaning
to the focal input, Take, for example, the following sehtence: "The cardinal
deli.vered his sermon on Sunday." In this aitdation, the majority of readers
would experience H.ttle difficulty in defining the stimulus, "catdi.nal " as a
type of clergynan However, wit:hout the presence of a supporting phase (i.e.,
the cont%and depending on the person's previous experiences, he might be
as 1ikely fo view "cardinal® as a type of bird, It appears intuitively/obvicus

that, in these situations, context has an important influance on the perception, . -

codin:g, and storage of the focal experience, Accordingly, context determines the -
potentiality of :ransfcring what was learned to new situatfons, Earlier

findings provide support for these poti:ons, but further inquiry was suggested

"to deternine the effects on learning and transfer of the interaction between , 1
context modality (specifically, pictorial vs. verbal cues) and individual
differences in imagery ability, %
There is considerable evidence showing imagery to be a significant variable }
affecting the storage and retrieval of verbal and pictorial cues, Paivio (1970) ,
employed the “conceptual-peg' hypothesis in murpreuing the effects on associa~
tive learning of such \;ariables as concretness-abstractness of stinmuli, modality
of stimuli, and coutext of stimuli, Rohwer (1970) has sumarized results showing
that "action" prepositional connectives evoke more memorable kinds of imagery

than either "static" or "c;)i.n'ci.dental“ connectives. In other investigations

J



involving verbal and pictorial transformations of stimuli, Reese (1970) fo;nd
inaginal and sentence connectives to be equally facilitative for adults; but that
inagery was less effective in providing useful contextual cuzs for children.
These studies suggést that materials precented in pictorial and verbal modqlities
are processed differently and possess unique potentialities for learning and
transfer. |

It has also been hypothesized. that individual differences in specific
attitudes or idiosyncratic predispositions for learning influence ability and
preference in processing pictorial stimuli. Notions of this sopt inwﬁlving
inagery have long been a subject of speculation by philosophers and scientists,
The formal study of inagery differences seems to have originated with Galton's
classic breakfast-table questionnaire (1883). More recert investigations have
yielded other questionnéires and objective tests of spatial feascning (see
Ri~'.azdron, 1969) designed for the purpose of classifying inéividuals on the
basis of imagery ability.

It seems relevant for basic experimental inquiry and as an obvious extenaion
of current imagery reaeérch, to more closely examine individuals who possess
inagery skills as they interact with controlleéjénvironmental‘influences. In
the present study, context was viewed as a pervasive and influential external
(envirommental) variable. Such cues'provide the fremework within which all

experiences are embedded. By investigating context as an environmental factor

and imagery as a distinctively biasing cognitive process, the present study was

. designed to provide fugther insights f{nto the important questiom of how ATls

affect learning. Specifically, individuals classified as either high or low in
inagery ability were compared on the basis of their performance in learning and,

in transfering from, materials eubedded within pictorial and verbal contexts,
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Method

The experimental sessions were conducted on an individual basis and
consisted of: a) the presentation of 20 paired-associates to be learned to a
criterion of one errorless trial in the learning phase; and b) the presentation
of a sinilar list of 29 paired-associates for one recall and one study-recall
trial in the transfer phase, _ ‘

The design for the learning phase implied a factorial analysis of variance
consisting of two between factors. The first factor, Learning Context, was
comprizod of three conditions involving contextual variations, .In the verbal
context condition, two accessory words were positioned between the stimulus and i
respon32 elements of each word-pair. The accessory words were meaningfully e
re‘latcrl to each other and to the specific stimulus element, thus suggesting an T
inclusive concept category. In the pictorial context condition, the context
was similarly positioned and identical in meaning to that described above, but
was presented in a pictorial mode; and in the no-context condition, oniy' item
pairs, without context stimuli of any kind, we e presented, The second factor, 3
Imagery Ability, was comprised of two categories of imagers (high and low),

The analysis of data from the transfer phase\included an additionai between ‘
variable, Transfer Concept, based on the relationship between stimuli in the ‘
- learning and transfer phases. In relaeed-conccpt transfer, the atimuluc element
preaented in the learning phase was replaced by a new word meaningfully related
to the concept defined by both the original etimulus and its supporting context,

In unrelated-concept transfer, the nev gtimulus word was also related to the -~

stinulus element in the learning phase, but was from a different concept clags

than that expressed by the original supporting context. Other than these




exceptions, all factors remained the samc in the transfer phase as they were

during the learning phase.

Subjects

The S8 were 120 undergruduates enrelled in an introductory educational
psychology course at The Pennsylvania State University, All S8 were awardad

. N
points which/were credited toward their class grade fcr participating in-the

experiment.
‘" Prior to the conduct of the experiment proper, a battery of spatial
relations and perceptual tasks were administered to a pool of 300 Ss. The

@st battery included: Flags: A Test of Spatial Thinking ("I_;hurstoue & Jeffrey,

1956); the Space Ralationrs section of the Differential égtitu\de Test (Bennett,

Seashore, & Wesnan, \194‘7’) ,’ and the Gottschaldt Figures Test, as described by

Thurstore (1944)., An average standard score (.1-?.) was obtained for each § by
averaging the individual stagdard s7ores raceived on the three imagery tests,
The 60 Ss with the highest average scores were characterized aﬁ high~-imagers
and the 60 Ss with the lowest scores were characterized as low’-’:lmugers. 'L‘he
resulting groups of 60 high-imagers (T = 59.19) and 60 low~imagers ('i" = 33.96)

completed all phases of the éxper:lment.

Stimulus Materials’

All lists used for study in the learning and transfer phases were comprised

}

of 20 word-pairs,.individually mounted on slidgs and presented by means of a

carousel projector. An additional list, consisting of gight paired-associates,

was arranged for the practice trial,

The words used in the learning and transfer lists were all one - three
s{yllable concrete nouns, While normative ratings of imagery or concreteness
were not availsble for many of these words, it was assumed on the basis of

)
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" previous researct; (Paivio, Yuille, & Madlgan, 1968) that all were relatively high
ia imagery-arousal.

The stimulus words were selected according to the criterion that they could
relate to two scparate and distinct concapt categories. For example, among the
stimulus words chosen were bat (relating to baseball and/ox a type of animal),
.f_g_g_g' (relating to measurement and/or to a part of the body), boxer (relating to
a type of athlet:: and/or type of dog), '_c_g.p_l_a_ (relating to a type of weapon and/or
a playing card suit), and so on, The context words, two for each stimulus, were
randonly chosen from one of the two concept-categories. As an additional ,
restriction, it v;as required that all context Words coulgl be represe;t_:;ﬂ“clear]‘.y
and s!.:;ply in pictorial form. The /Battig and Montague (1969) category norma
were referenced whenever possible to provide exemplﬁrs of appropriate categories,
However, the lack of published norms specifically r;.slai:ed to the selection
criterla made it ~nec:essar:y to rely sometimes .on intuitive judgement in selectit;g
words. The Battig and Montague norms were again emlloyed for the selection of
all response elements and practice items from separate categories not containing
the words designated for the above funct:l.ons-. The specific lists used in the
learning and transfer phases were as follows: |

Verbal context Mition. In t:he\ust: presented to the verbal context
group, two contcxt words were always positioned above and below the corresponding

main pairs as in the following illustration:

~

dianond
CLUB PEPPER
heart
Tha context words were typed in lower case letters and were conceptually relatable

to the stimulus side of the pairs,

~/

LR




. Pletorial context condition, The lists and adninistrative procedures were
identical for the pictorial condition except that the ccatext words were replaced

by similarly positioned line drawings a: chowm below:

I

CLUB PEPIER

Q

- No-context condition. A separate set of items consisting only of stimulus

and response elemenis, without contextual c{ea, were arranged for the no-context

treatment condition, ) g i

Recall trial list, A recall trial was administered following each presenta-

t\on of a study trial 1ist. The list constructed for recall containcg only the
20 stimulus words used as cues for the identification of the response words. The
recall list was :I.dentic‘al for the three learning conditions, |
" myansfer phase lists. The study lists presented in the transfer phase also
containa?l 20 word-pafrs., Each pair consisted only of an oriéinal resi)onae

" element and a new stimulus. In one transfer list, ths new stimulus words were
conceptually related to the original stimuli and to their eupporting contexts
(e.8., if the stimulus, CLUB, had been supported by the context, "diamond and
heart," the new stimulus word was "SPADE"), In the other transfer lict, the new
stimulus elements also were related to the original stimuli, but withian & different

l concept category from that expressed by the supporting context (e.s'.t\, the
stinulus, "GLUB," was replaced by the new word, ''BOMB," suggestirg & type of
weapon, but unrelated to CLUB within the category of 'playing card suits"). The
recall 1ists used in transfer contained onl.y the related-concept or unrealted-

concept stimulus items as cues for the original responses.




Procedure

The Ss were administered the tasks on an individual basis. The \experi::\ental
sessions were from 45-55 minutes in duration.

Upon arrival at the laboratory, the S was seated at a table in front of a
nicrophone and a large translucent screen. Standard instructions for the study-
recall method of learning - alred-associates were administered together with
brief corments on the purpose and function of some of the‘apparat:}xs (Lee., 2
microphone and timer to measure response latencies_, and a carousel projector).

‘ The $3 were also informed about the importance of responding rapidly and
\ accurately.

Followi;ag the preliminary instructions, & practice study-recall triel
éonsisting,of eight paired-associatea was administered to familiarize S with the
procedurea and to reduce plractice effects during the actual experimental trials.
During st:udy trials for bqth the practice and experimental tasks, each word~pair
was projocted oato the screen for a three-gecond expcsure perfod. A recall trial
}‘vas adninistered immediately after the complete list of paixs had been showm in
800(:38810!;. The maximum exposure period for each recall stimulus was 4 geconds.

Following the practice trial, S was adoinistered a set of imstructions
corresponding to his assi.'gned conditgion. The Ss in the no-context group simply
were toid that the procedure would be the same as in the‘ptactice session, except
that they would be asked to learn 20 rather than eight word-pairs. The Ss in ‘

the verbal context group were administered similar instructions, but were informed

that two accessory (context) words would be positioned between each vord-pair in
all study trials. As in the practice session, recall would involve the oral
fdentification of the correct respo;xse to the stimulus cue, The instructions
implied that _S_ could 1gnore) the context or use it in any way desired. The Ss in

the nictorial context group received the same basic instructions as c..e verbal
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—of the learning phase. The Ss wers cautioned tl{at thinking about (or rehearsing)

previous learning could adversely affect: their ﬁerfoi:mance on the subsaquent

- trial, The Ss were informed that 20 new woxds would be projected on the stimulus

i
group except that the accessory stimuli were referread to as pictures rather chan

A4

words, All Ss then were presented study and recall lists approf:riatc to their
asgigned cont;i;.;nji Different random orders of these lists were adminigtered on
adjacent trials, The iearning phase was terminated when the § reachs? the
criterion of one errorléss x -all trial,” -

A 10-ninute rest 1v:e1:va1 was provided at the end of the learning phase. The
purposes of the rest interval were to reduce short-term memory of the previously

lecarned naterials and allow S an opportunity to relax somevhat from the tensio;u

experinental taski
A third set of instructions were administered at the completion of the rest

interval. These instructions dealt with the procedures for t::ﬁe first transfer

side of the screen ..for'a maximum interval of 15 seconds per word. The S was
told that he was to make an "educated gueu" as to which of the 20 original
response woréla\went with the new stimulus, A8 in the learning phase, the
instructions emphasized the importance of responding bo/t:h rapidly and accurately.
Each new stimulus elemant in the transfcr list was categorically related to an
original stimulus\klement:, b:t: depending upon condition, was either related or

unrelated to the original "context-supported" comcept. After all 20 stfoulus

items were presented, a study trial was administered in vhich the new stimulus

itens were paired wirh the proper responses. As in the learning session, each
5

pair in the iist was presented for a three-second exposure interval, A recall

trial was then administered by the identical procedure employed during learning,

That is, the exposure interval was contingent upon the latency of S's response,

but never exceeded the maximum of four seconds.

- le

g /
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Results
The major dependent variables in both the learning and tranofer phases of
-the oxperiment were nuaber of correct responses and average rgaponse latency.

In addition, an analysis was performed on the number of trials to criterion in

the laarning phase. The analyses of these measuzes sre discussed separately
below, -
Trials to Criterion - I.earnin I’hase .

, Performance was measured in this analysis by trialé to critefion in the
learning phase. The purpose of the amnalysis was to determino vhether degree of
original fearning woulo differ as a function of Learning Context (verbal,
pictorial, and no-context); Imagery Ability (high~ and low-imagers), or as &
function of the interaction of those-\factors. . -

The data were amalyzed via a 3 x 2 between~groups analysis of variance.
The results of .the analysisi revealed that neither the main effects nor the
interaction were significant, Although the present data imply little about
acquiaition performance, they strongly suggest there were no differences between
treatment groups in overall learning (as measured by trials to criterion).
Accordingly, transfer could assumed to depend upon the effects of treatments
rather than on the degree’ to which the original paired-associate list was mastered

in the learning phase of the oxperiment.

Number of Correct Responses -~ Learning Phase Phase
'ﬂm analysis of data for the learning. phau was based on the number of

. /

cortect 'responses during the firast recall trial. ho\putpose of this analysis

- was to cllotermine the effocts of Context Modality, Imagery Ability, and the -

interacILion of these- £actors during the initial stages of acquisition learnins.

The data woro analyzed via 3\2 etwoon-groqn anaiysis of variance as
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employed in the analysis of trials to criteriom,
!
The analysis yielded a significanc main e\ifeci‘. due to Imagery ability,

’ F (1,114) = 4,83, g<.05, favoring the periormants of l{igh-imagera (i = 6,433

over that of low-imagers (¥ = 4.92) during the fixst tyisl of learning. The
main effc’ect due to Learning Contezt vias not signiffcant (F < 1.00). Since

the interaction of Imagery Abiiity aéxd Ina:ﬁling Cortext approached significance,
F (2,114) = 3.03, 15_‘<.10, the i.ndividt_ml,gv:tns were inspected to determine
w,hether they were in the predicted direction. The inspection cf means indiceted
a;slight: difference in favor of low-imagers for the ‘verbal context conditio:.x

(d = .35), and substantisily large;- differences favotiq_g high~imagers in both the
pic.:;ure context and no-context conditions (d = -3.05 and ~2,34, respectively).

These comparisons are graphically displayed in Figure 1. .

Insex:t P:I.gure 1 about here,

An additional analysis-was perforzed to test the interaction between two of
the three variations of Context Modaiity (i.e., the verbal and pictorial

.conditions) and Imagery Ability. The analysis ylelded t (114) = 2,31, 2 <05,

.indjcating that the differences betvween imagery groups varied significantly

across the two conditions of context: low imagers did not make significantly more
ocorrect responses than high-inagers in the verbal context condition (p >.05) R
“but': high-imagers made significantly more correct responses than lw-imggers in
the pictorial cotftext condition, u_tg (114) = 2.55, g<.02. These findings support
the hypothesis that imagery ability relates to effectiveness in processing

asictorial modes of context,




oy

Number of Co¥ract Responseés ~~ Iransfex Phase

Tha purpose of tais analysis wau tc determine the sbility of high- and low-
magers to &uafer to matorials differventially related to the original concepts
employed in the learning phase; Of further concern was how these varisbles would
affect performance before aud after si opportunity for study was provided
{Recali Triais i and 2, respectively).

On the basis of previous reseazch (Di Vesta & Ross, 1970), it was hypothe-
gized that related-concept stimuhia iteme would result 1_9 positive sransfer,
whereas unrelated-concept stimulus ftems would vesult in_gnesatl.v'g transfer, A
baseline f:om vhich 50 determine these effects was provided by the transfer task
perfamanca of Ss assigned to the control (no-context) conditiom:s Siuce these
Ss never viewed either type of context during original learning, variations in
Transfer Concept (related vs. wirelated) were assumed to have po effect on their
performsnce.

‘he numbex of correct responses on the transfer task were analyzed via a

3 x 2x 2x 2 nixed analysis of variance. The last facto\r, Trials, was the

. within variable. The between variasbles were three conditions.of lLearning Context,

twvo levels of Imagery Ability, and two variations of Tranafer Concept. The
analysis yielded a significant main effect due to Imagexy Ability, ¥ (1,108) =
11.39, p <.01, showing high-imagers (X = 10,13} to be superior in recall to
iow-imagers (X = 8,52). Other significant main effects, due to Learning Context,
Transfer Concept, and Trials, were qualified by the interactions described b.elow.
The interaction betwe?n Learning concexc anc'l ‘ransfer Concept was significant
(e <.001). These factors vere also iovolved 1n & significant higher order
tateraction with Recall Trials (p <.01), which is displayed graphically in
Pigure 2. There it may be seén that in Trial 1, and to a lesser extent in Trial

2, the picture context groups demonstrated the most related-concept transfer,

T
at)
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but the least u-related-concept transfer. In a cauparison of cell means, the
pilcture context was superior to the ‘vc:bal conuxi:“in Trial 1, t (108) = 4.66,

2(.001, but thers wers ic differances batween thase conditioti\s in Trial 2,

<>'“* - . Insert Figure 2 sbout here.

The transfer performances by Ss in the pictorial and verbal context groups
wore compared, in further analyses, with the baseline established by pooling the
xsans of the expsrimentslly equivalent control (no~comtsxt) groups across the
two lavels of Transfer Concept. The comparisons of groups against this baseline
are depictad graphically in !‘ixurc 2. The representations of meu;a above this

baselina isdicate positive transfer; those below mdtcate negative transfer.
Individual cowparisons revealed that relcted-coneepc transfer was poctt_:ive for

the plctorial context condition in both Trial 1 (p < .001) and Teial 2 ( p <-001),
and for the verbal context comditfon in Trisl 2 (p <.001)., Hovever, unrelated-
concept transfer was negative for the pictoriu.condit}.od in Trial 1 (p <.05);\
None of the other baseline ccmparisons yislled signlfic&nt,‘ diffarvences,

These findings provide atrong support for the hypothlsh that the mode of
context received during learning would affect transfer dutu'entuuy. Although
both modes of context produce? pasitive transfer to xalated-concept imtmo, the ‘

~ effect of the pictorial conuxt was significantly greater than that of the verbal
context, In addition, unte{bted-concept transfer was uI tive wben the learning

concept vas pictorial, vhcrfu 1t was sero vhen the confext was verbsl. In

gereral, it can be concludéd that the effects due to the verbal context were less

?
proncmnced than those due to the picture context, !

’ 1o /’
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The interaction between Imagery Ability and Transfer Concept, although not
statistically significant (p f.lO) , suggested by the direction of means that

differeices between high- and low-imagers were greater for related-concept

‘transfer (d = 2,31) than for unrelated-concept transfer (d = ,90), These

differences are more meaningfully expressed when the experimentally equivalent
contrel groups are removed from the analysis, in which case d=3,12andd = 1.00,
respectively. A comparison of these latter difference scores ylelded t (100) =
2,68, p <.05. o L
The Imagery Ability x Learning Context Interaction was algo of marginal
significance (F = 1.71, g’} .05)., The direction of means, however, did :I.ndicat:e\\
a tendency for greater diffe;'encea between high~ and low~-imagers when the learning\
context was pictorial (d = 2.80) than whea it was verbal (d = 1,32) or not '

present at all (d = .70).

Response Latency ~- Learning Phase

In the analysis of data for the learning phas;, response latency was computed
as the average latency of all 20 responses during the § 's criterfon trial. The
data were analyzed via a 3 x 2 factorial analysis of variance with the factors
being the three conditions of learning Context and tﬁe two levels of Imagery
Ability. ' |

The analysis did not yleld significant effecta due to either of the above
factors or to the interaction between them (p_7.05). These results, particularly
when considered in conjunction with those obtained in the analyefis of trials to
criterion, strongly imply that the various treatment 3roup5 'did not differ in
degree of /ﬁming before entering ths transfer phase. Any differences between
these gﬂ;up'c in transfer thus cea be attributed to the way in which the original
materials were learned (i.e., treatment differences) rather than to t strangth

of the individual word-pair anaociationz." ,

\.
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Response Latency -~ Transfer Phase

In the analysis of transfer data, the dependent variable was defined as L:he
average lat:e-ncy of all correct respomses on Trial 2. T;:ial 1 was not included
in this analysis because the number of correct responses was generally low, and
sbecanu the 15-second responsz inter:al allowed for extremei.y laxrge variabilitiess
in correct response latencies. The Trial 2 data ware analyzed viaa3x2x2
analysis of variance consisting of three conditions of Learning Context, two
levels of Imagery Ability, and two conditions of Transfer Concept.

The main cfi‘.ectc of leaarning Context and Transfer Concept w‘ére toth signifi-
cant (.<<.05). These two factors were also involved in a significant first
order (p < .05) te be described below. No other main effects or
interactions were significant. /

Tests for simple effects of the Learning Context x Transfer Concept inters
action indicated that the pictorial context condition resulted in shorter respons:
latencies vhen tramsfer was to related-concept stinuli (X = 1,58 sec.) than when
it was to unrelated-concept stimuli ("f/- 1.88 sec.), t (108) = 2.83, p< .01, In
contrast, the dtfferst;cea in response latency between related- and unrelated-
concept transfer were not significant for Ss who learned in the verbal and no-
context conditions., The latencies for the no-context condition significantly
exceaded thoss for the picture, t (108) = 4.10, p (.001, and the verbal, & (108) =
3.42, p <.Gi, conditions, indicating positive transfer to related-concept
stimulf in both instances. ”

These data thus imply that the related contextual cues influedced the ways in
which the focal materials were coded and stored. This effect was shown to be
greater for the pictorial than for the verbal mode of context.




gcuagion y

The resul:ts of this egperiment clearly support the notion that related
conu;xtual cues inducu conceptualizing tendencies in the learner which facilitate '
"related-concept" trancfer, but inhibit "unrelated-concept" transfer, The
strength and atébi.li.ty of these effacts werec shown to depead upon the mode of

context and the imagery ability of the learmer,

. Context \

The present findings replfégted, in x;art, those obtained in an earlier study
by vi Vest;a and Ross (1970), by ch wing that related contextual cues are actively
employad in cognitive transformat:o;\ of fccal ’mput:. The progedures used in
tha present investigation .offe:ed the additional advantege of ;rov:l.ding a
baseline (no-context) condition from which the effects of context could be
ascertained more claarly.

An fnportant {inding in the Di Vesta &ad Rozs (1970) study was that a
contex.t: unrelated to the focal imput was ignozed, at least to the extent that it
did not inhibit acquisition learning. PFurthermore, when an unrelated contextual
item was inserted as a main elem'ent during the transfer phug, the result was
gero 'o:: negative tr;msfer.' In contrast, related contexts inhibited chuiai;g:ion
learning, but facilitated tran,fer to conuesxtually related stimuli, These \\\
'rgsults 1y that learners do not passivaly receive the stimulus snput, or \
encode 1t\as isolated pieces of information. Rather, they actively select \
stinmulus onants (both focal and contextual) percei:vud as maﬁinsful, and \
incorporate or organize them into a functional stimulus pattern, Irrelevant |\
features of the nominal input are sorted out and ignored on later trials. \

of particular\i.gterut was the suggestion that learners, for the most pai:t:,

are unaware of these selection processes. Few Ss in the present experiment

reported any conscious or purposeful attempt at processing Lhe contextual items.
13 /




. entirely to S's personal discretion. Apparently, Ss made implicit use of the

‘- contextual features-of the stimulus input comprise a conceptual-framework—— --—--———

inhibited,
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Nor is it necessary for Ss to be coerced in any way to use the context, The
task instructions stated explicitly that recall of contextual items would not be

tested. Thus, the extent to which and how the context was to be employed was left

related contextual items, and in a manner that increased the meaningfulness of
the to-be-learned stimuli,

What was stored during learning and transfer is a matter of some interest,
Since treatment groupo did not differ significantly during the learning phase
in either trials to criterion or criterion trial latency, it must be assuned that
they were reasonably equivalent in degree of initial learning. Thus, differences
tetween groups can be attributed mostly to the way in which the stimulus items
were processed and stored rather than to how well they were learned originally.
Further ellaboration of this notion would require some underotdhdiug of the nature , -
of these transformations, a matter beyond the scope of the present study.

Neisser's (1967) description of the constructive process would suggest that

({.e., cognitive structure or schema) from which the appropriate response is
constructed, The specific identities of the contextual and focal stimuli may be
sacrificed to the framework, but the underlying concept is retained. Some
additional oupport'for this interpretation was provided in the earlier study by
Di Vesta and Ross (1970).

In summary, the major effect of related contextual cues lp;:ears to be that
of inducing conceptualiz:l?ng tendencies in the learner which reduce uncertainty'
about the focal stimulus. The specific identity of the stimulus, along with any
alternative meanings it may connote, are lost to the conccpt;ul pattern, but the
underlying concept is retained. As a consequence, transfer to related-concept

N\
instances i{s facilitated, whereas transfer to unrelated-concept instances is

2U \




Context Modality

Although the results of the present comparison between pictures and worda
are-in agreement with those obt;imd {n previous st':udies, they uniquely relate to
"the effects of these modes in contextual arrangements. On this basis, it seems
unlikely that the more traditional interpretations of picgure-word differences
could proyide an adequate account of present findings. .

OOng possible explanation of the finding that pictorial contexts are more
mfluen-tial than verbal contexts eould relate to what Jenkins et al, (1963)
have ca,lied "regponse generalization." Word- are generalised symbols which refer
to idealized attributes or qualities, As a result, they are more 8ener;alizable
than pici:urea, which refer to relati.vély specific and concrete experiences.
Pictures, relative to words, are more meaningful in the sense that they provide
more {nformation (r_educe more uncertainty) about their referents.

In these terms, pictorial contexts constitute a source of relatively
specific,unambiguous information. As the present findings suggest, the
pictorially-expressed information becomes easily transferable-to new instances - --
of thé same;::oncept category. This may be attributable to the fact that the
transfer words were concrete and likely to evoke images as well as verbal COdiI;B.
(Patvio et al., 1968). In the case of “related-concept” transfer, these images
should. be structurally similar and easily relatable to the encoded images or .
"templates" of the original stimulus pattern. The 'response sg\n-craltutiot.l"
notion also is consistent with the fin'di‘:'ng of comparatively little transfer to
words conceptually related to original stimuli, but unrelated to the pictorial
contexts. If, for example, the word, "cardinal," were received and encoded as
an image representing a ;:yée of bird due to the influences of a pictorial context,
the poasibilities for gemeralization to the word, "prieot,;' would be delimited
significantly. The word, 'priest," although related to “cardinal' within another
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conceptual framework, presumably would evoke an image totally different in form

and connotative meaning from that associated with the ‘above perception of

"cardinal," Verbal contexts, on the other hand, should less readily induce’

imaginal coding of stimulus words. In the absence of clear and well-defined

On this basis, it does not appear surpr'is'ing that only the pictorial mode of

_ context produced negative transfer to unrelsted-concept words.

Imagery Ability D

The present data is consistent with conter.;.baf«"y interpretations of inagery
-differences, Until recently, high-imagers were thclmght: to use imagery more
effectively than low-imagers, whereas low-imagers were thought of as better
abstract reasoners than high-imagers (see, for example, Stawart, ' 1965). The
results from recent studies have presented a severe éhallenge to this interpreta-
tion (e.g., Di'Vesta & Ross, 1971). Although it is generally aéreed that high-
imagers are more ’able and likely than their low-imagery counterparts to think"and
solve problems by use of imagery, there is, at present, no justification for
assuming low-imagers will not profit from pictures or that they are better in
verbal ability than high-imagers (e.g8., Croabach, \1'975, p. 119). According to
DL {Iesta and Sunshine (1971), "... ‘law-:l.magcts ar\e not really to be considered
ver’ual:l;zers. It is not clear what their dominant strategy is except that they
are people deficient in gome strategy (L.e., in imagery ability) without knowing
their strengths" (p. 154).

From the aforegoing, 1t would be expec’ed that the learning differential
between high- and low-imagers would be less in the case of verbal contexts than
in the case of pict;rial contexts. This assumption is consistent with present

findings: High-imagers correctly identified more words on the first trial of

learning than did low-imagers when the context was pictorial, whereas there were

2e

.
~

images, there would be less certainty regarding the referents for focal stimuld, -
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‘no differences between groups when the context was verbal, Also, as implied by
~the direction of data from the transfer phase, the superiority of ﬁigh-imegers
over low-imagers was less in the verbal than in the pictorial context conditions.
A final point which merits some discussion concerns the comparitive
performances of imagery groups during the transfer phase of the experiment., The
divection of the data imply that irrespective of the mode of context received
during learning, high-imagers were more m;cceaaful than low~-imagers at transfering
to unrelated instances and especially to related instances. This should not appear
surprising 4f it is again emphasized that high-imagers sho_uld not be considered
as low in verbal ability. In fact, th‘ere is recent evidencé to suggest highs
imagers can effectively employ both imagery and verbal strateéiea to their
advantage 4n associative learning tasks (e.g., Di Vesta & Ross, 1971). Relating
this to the present experiment, imagery strategles icould be applied‘ to strengthen
ati‘mulus-responee. associations and to preserve the perceptual experiences,
wherg}as verbal sf:rateg:l.ea could be used to transfer this learning to related
ingtances. Although these comments are conjectural, if correct, they imply that
high-imagers ordi;zarily will surpass low~imagers in tasks requiring the effective

use of both imaginal and symbolic modes of thought.
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Figure 1, Mean number of correct responses on first~-trial
of learning phase 1or high-imagers and low-
{iaagers across each of the context condigionc.
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Figure 2. Mean number of correct responses during Trial 1
and Trial 2 of Transfer as a function of Learning
Context and Transfer Zoncept., °
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